BY MARTIN L. MARIMONT

GNP by Major Industries

DURING the postwar period, all
industry growps in the aconomy

partiipated in tha upward sweep of

‘the gross national product. Howevar,
‘the industry proups differed markedly
in the sxtent to which they shared in

the 1047-61 expanzion, when tha real -

wvoluma of GNF rose by 60 percent.

Finanee and insurance, commuynies-

tions, and public utiliies were the

lesding gainers, while the farm and

transportation industries were among

~ ‘thoze making the amallest contributions
.to the overall increase in real GNP,

The differential patterns of posivar
‘econmmic growth, which hitherto could
te observed only in terms of the
enrrent-dollar national income figures,
can now be analyzed inte real! volume
and price componeuts, with the mid
of the new dats that underlie this
‘Tepork,

Since prices were rising in the postwar
period, the incremse in surrent-dollar
NP was larger than in real output—
the 1961 curent-dollar GNP totalad
‘almost $519 Billion, mors than double
the $234 billion figure for 1847. The
Tong-term advances varied considerably
among mojor industries, ae did the
year-to-year changes. Above-avemge
‘increases in prices ¢coutred in contrast
construction, services, and genedaral gov-
_ernment; prices declined for farms sod
public utilities.

The cost etructure of GNP ung-mnt.-
ing in private busingse shilted ower
this peried, ns payroll coste and eapital
consumption allowances increseed more
rapidly than prices, and profit margins
rempined atable. (Total profite in-
creaged, of course, with the growth in
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the velume of production.} This shift
ccewrad in most major industries
compnsing the privata bueiness group.
However, the profit experience of the

more rapidly prowing industries was

relatively more Iavorabls.

Theze nare among the highlights

emerging from a major expansion of the

nationsl necounts, conmisiing of s break-
down of the GNP nte indestry com-
ponents undertaken by the Office of
Business Economics. The work was
plannéd to necomodsts the epecial re-
quirements of the Interagency Project
on Economic Growth and Empln;pmanl
Opportunities. ..

New Set of GNP Accounts

THIS article presents a new set of
accounts on the measures of the physi-
cal volume of the gross national product
originating in the various industrics of
the MNation, whish in principle aggresate
to the physical volume of GNP s
caleulated by snomming the various
types of expenditures for finnl output,
eorrected for prica changs.

Current-dollsy gross netionnl product
ctn be broken down on ap induséry
bagiz by adding to tha existing series of
national income sriginating in each in-
dustry its shere of indirest business
taxes, eapital conmumption allowances,
and a few other items that raeconcile tha
national incomma and the GNF concepts.
However, thess incowe and related
items cannot be converted into physical
volume ferms  directly; appropriste
tecliniques for doing 2o are not available.
Indirect meéhods must he used.

The gross product of each indusiry
in terms of income shares and related
itmns is equal to the difference betwesn
its total sales (ncluding inventory
change} and ifa purchases of raw ma-
terials snd other current account items
from ciher industries. ‘This alternative
definition of industry pross product
provides fhe maans to convert current-

dollar industry product into comstant
dollars: Separate constant-dollar mneas—
vres of sales (including inventory
chonge) and current account purchases
for each mdustry are caleulated by the
ordinary methods of price deflation,
and the differance betwean these two
series yields constint-dellay industry
grosts product. This barie method op
variants of it were applied to industries
accounting for about one-half of the
total GNP, for industries comprising
the rest of the sconomy apprommations
relying mainly on deflated industry
seles (plus inventory change} were
ubilized.

These measurez of the pbysical
volume of GNP originating in the
varions induostries of the Nation ara
diseussed in the first part of this report.

Next, mdustzy “price” deflators of
the gress national product origineting
in each indestry were constracted by
dividing the current-dollar gross prod-
ncts by the corvesponding physical
volume measnres. These indexes meas-
ure the peresnt that the grosa produst—
sales minus purchases—of an induvstry

in a given period is compared to the

gross product which ths same composite
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of soles .and purchases would - have:

yielded in the prices of the base periad.
They ¢an be regarded as messming the
prices of the Teal product or value-added
eontributed by the factors of produe-
tion engaged in each mdustry. (A
pumerical exampla of this type of eal-
culation is provided in the nppendix.)

The differentin]l movements in these
industey Implicit price deflators are
diecnssad in  the smund part nf the
nrtida.

The cumant-du]!ar industry pgross
product which served as the numerator
in derivieg the induvstry deflators can
be broken down into the major elaments
of coste—employee compensation, in-
tereat, capital consumplion allowances
and indirect business taxes om che
one band, and profits (including both
porpoiate and noncorporite earnings)
on the other. Ii is then possible to
snalyze the indusiry price indexes into
the number of points eontributed by
each of these major cost and income
componenis to the total industry index.
This is done by dimiding each of these
componenis by the spme constani-dollar
figure of industry output which was
uzed to derive the overall industry
mplicit price index.

Thie calculation provides suecinet
sumrnaries of the cost-priee structure of
the varions industries. Thess underlie
the discussion of the third pert of this

report.
Industry rise in 1060-61

The real GNF increased slmosi 2
percent beiween 1960 and 1961, with
onine goeumrting in all indoetries exeapt
transportation. The rise was generally
at & f{aster paca in the service-type
mdustries. The increases in the com-
modity producing and distributing in-
dusiries were less rapid sines during tha
sarly months of 1961 t.hey ware 4t R
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eyclical low. The industry. gross prod-
uct tofals, in 1954 prices, are shown in
tha preceding table for 1960 and 1061,
The 1961 estimates nre based upon
incomplete stotistical information and
surmmary estimating technigunes.

Trends inReal .Gmss Product
by Industzy

For ench of the broad mdustry grougs
distinguished, real gress product in-
craased from 1929 to 1961,  As table 1
shows, annual lncrenses In the earlier
part of the postwar period were espe-
cially large but in racent vears the rate
of sxpansion has slowed considerably.
Thiz petiern can be seen in moszi of the
industries. For the postwar period ns

whole, the average smnual rats of in-

crease has excesded that of 1520-81;
at the beginning of the postwar period
onipat wes under ths influence of the
dislocations eaused by World War IT.

Private service-type industries

Whils sach of the brond industrial
proups of the economy participated in
tha postwar expansiom, ithe increases
bkave voried widaly. By far the largest
gaing in ontput were recorded by public
utilities and communications. (See
chart on this page.) The public utili-
ties industry, which consists predomi-
nantly of gas and electric utidities,
expanded its output 4t an annual rate
of about 10 percent during 1647-57
and at about 7 pereent for L05T-61.
The pace in both periods was more
rapid than the glready better-than-
average growth rte achiaved since
1928,

Many factors, both social and sco-
nomic, were responsible for this
putstanding performance. Consamer
requirements multiplied as the popu-
lntion and the rate of fnmily formation
increased ond as the standurd of living
rose markedly. More houses and
npartinents and more widespread use
of appliances increased the consumer
market for electric utilities. Furtber-
more, industry expanded its plant nnd
equipmant and intreduced major tech-
nological innovations which reguired
graatly expanded use of electric power,
The rapid growth of the netural gas
industry, displacing marketa formerly
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servad by manufectured gns, coal, and
petroleum products, is also raflecied
io this indusiry’s advance.
- Comouaications had the =econd
largest growth dunog the posiwar
perind. Subject to many of tha same
forces as public uiilities, output of the
corumunications industry grew at aboud
dogble the overnll rote. The Insjor
components acconnbing for this growth
wears, of course, the telephone mdustry
and radic and telsvision broadeasting.
There was n decline in the telegraph
industry.

Betior than aversze gaing were also
morked up by finance, insurance, and
renl estate. (The latter includes the
ownership of residences, which is classi-
fied 28 a business melivity in the na-
tional income and product sccounts.)
At the beginning of the postwar period
thess induatries had not yet recovered
their earlier poszition in the ecomomy.
Other causes of the sabsequent axpan-
sion were in this instance alse tha
demunds of & growing population mag-
nified by riging standards of living and
the requirements of expanding business
activity.

Otirer industrios

Saveral industries did not keep paca
with the gaine achieved in everall GNT.
These inclhuded farming, mining, end
transportation. Though leas than the
overall average, the posiwar growth of
farm gross product has excoeded signifi-
cantly its earlier inerease, Mining
outpud hes weskened largely as a result
of the reduced demand for coal. Conl
as & source of power and heat was
unable t0 meet the strong compatition
offersd by such alternative fuels as
petroleum and gas. In addition, tech-
nological innovations have brought
about subetantial eeonomies in mineral
fuel consumption in fuvel-using indus-
tries.

_ 'The tranzportation industrise, which
kad muintained in the 1829-47 period
» hatter-than-avaraga Tate of exponsion,
have sinee slowed congidernbly, Trang-
portation output grew st an armual race
of about 4 percent betwesn 1929 and
1947, but declined to only a& third of
that pace during the postwor period.
Major declines in railroads, water
transportation and inlecal and highway
passenger transportation partislly offsel
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gharp rises in pirlines and highway
freight. The increased use of privately
owned automobilea has, of course, been
an importent fact-ur afecting this
industry.

Government oubtput (general govern=
ment and government enterprises),
which had an abovae-aversge rate of
increase through 1947, dedined o the
overall average rate for 1347-57 and
then belew it for I387-41. Steady
large gains in State and local general
gﬁvernmant snd in government enter-
prises wers offset in part by the smaller
rise in Federal general government,
However, the analysis must be qualified
in the light of the convention adopted
in measuring the output of genersal
government, the major portion of the
totel, In current dollars, pross product
originating in gemeral government is
messtrad by the compensation of
‘government employess. (This should
be distinguished from the government
purchnses component of GIF which
reflects the use of nationsl output by
the government.) To convert the cur-
rent-dollar government gross product
inte constant dollars, real ouiput is
assumed proporfional to the employ-
meni inpuet, thus excluding the effect

" INDUSTRIAL DSTRIBUTION OF GNP, 1961
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of possiblea changes in output per
Bmpluyaa This point will be referred
t¢ again io the discassion of tha lmpllmt.
deflators, .

Thea real gross product of coniract
consiruction increased more rapidly
than did total GNF from 1947 {0 1957,
in ‘sharp contrast’ to its less-than-
average pace bafore that time. From
1957 to 1961 its performance has been
below average. Over ihe entire period
since 1920 the output of this industry
bas not kept pace with the prowth of
total (GNFP. Ceriain woaknesses in the
calculations of the ren] volume of con-
struction, which might understate the
performance of this industry, will be
noted later.

Manyfasturiog industries incressed
morz rapidly theo total GNP batween
1529 and 1947.' The 1947-57 rats of
inereasa was higher than for the pro-
coding voare, but below the rate for the
economy a8 & whola. In this period
the durable goods industries inereased
somewhat more rapidqly than the non-
durablea. For 1557 to 1961 the annual
rate of sxpanesion for total menufactur-
ing declined, as for most industries,
and was lowar than the national average.

Industry composition changes little
194761

Recently shout 30 percent of the
volume of gross national prodect orig-
inated in manufactyring industries.
Trade activily was a somewhat distant
second, origineting 18 percent of the
total, fellowed hy finance, insurance,
and reel gstata, services, and govern-
menk, each with about ope-tenth of
twial GNP. These five sctivities rep-
resented four-fifths of all goods and
services produoced.

This pattarn is substantially the ona
that prevailed in 1947, with o few ex-
geptions Iin the smaller groupiogs; these
reflact the industry depurtures from
the average growth rate that have just
been discussed. Agriculturs dedined
from about 6 percent to 5 percent, 1a did
transportation. Communications and
public utilities, whick together ac-
counted for 3 percent of total GNP in
1047, had rizen {0 bater thon 5 percent
recently.

1. Tho appandiz coninind  cémporieon ¢f the bdok of real
greas produck oigiating b omasbkeping sod e FRE
1odox of Tauknctoring producton,
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Comparison with 1920 brings to liglit
mers sipnificant shifta, While manu-
facturing alao beld first place in thab
year, ita share amounted to 25 percent
ip 1928, & poinis lower than in the
postwar yemrs. The share of govern-
ment Tose Irom sbout T percent to
11 percent over this period. Another
gignificant postwar gainer wis commu-
nications and public uiilitiss which
originated only 2 percent of GNP in
1929 and is better than doubls thab
proportion cwrently. Agricultura's
share of total gross product has dropped
sharply since 1029, from 9 percent of
the total to only 5 percent.

This discussion hes been in terma of
the renl volume of GNF; the accompa-
nying chart, it should be ncted, 13 based
an current dollars,

Cyclical senstfvily morked

There was divergity also in the shori-
tarn, or essentiaslly cyelical, movements
of ren} produet. The short-term indus-
try patterns full inte two broad cate-
gories. One covers activities which
nsunlly show marked seozitivity to
¢hanges in the business cyele. Included
ara those associnted with the predug-
tion and distribution of goods—such as
mpoufacturing, mining, consiraction,
trndda, and transportotion. The other
category shows little response to the
successive phoses of the cycle. This
grouping consists of the industriss
which in the main proﬂda Bervices—
insluding communications, public wiili-
ties, services, finance, insurances, angd
real estate, and government. In most
Table 1.~Averags Annunal Perceat Changes

in Real Gross Produet by Industry, See
bected Periods, 1939-60
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of these cages the undelying expun-
sionist forees during the postwar period
were 0 strong that they overrode or
markedly lessened eyclicnl influences.

Tn thie discussion of cycical mdusizy
TespOnEivenass, two data limitations
should be kept in mind. First, only
annual totals are sveilable in the resl
prodoct caleulations, A Gme span of
such length temds partly to obscure
the timing of the eyclical uning points
angd the extent of the cyclical swings.
Second, becanse of estimating errors,
the sum of real product originsting in
the warious Industry groups differs
somewhat from the regularly published
GNE totals. {See table 4.) (longe-
quently, when yeor-to-year changes ars
smell, pome uncerfainty is introduced,
limiting the pracieion with which the
shifta can Bbe traced ab the induskry
level.

The first postwar dip in total GNP
oscurring in 1949 was very wmild.
Industrially, the prineipal aren of de-
clina was manufacturing—especially the
durable goods industries. The as-
sociated daersages in tronsportation,
centering in reilroads, and in mining
and farming accounted for all of the
remaining downward movement. Fro-
duction in all the other industies was
riintained or rose, limiting the extend
of tha decline.

In the ensying recovery and expan-
sion all nctivities participatsd to corry
the economy to a new penk in 1353.
Mamufacturing was the principal con-
tributor to thie gain, accounting for
better than two-filths of the increase,
considerably more than its propor-
ticnats share of total GNP, As would
be expected, sharp rises in Jdurabla poods
production were the principal factor,

Manulncturing ind ustries, continuing
their role ez the most voletils element,
led the retreat from the 1053 highs.
The manyfacturing decline wae larger
than the total drop. Trade, transpor-
tation, mining, and production orig-
nating in the Federal Governmment also
turned down but by amaller amounts.

Tha economy reachsd o new high in
1957. The msoulacturing uplurn waa
lezs wvigorous thon in the post-1043
expansion, adding only proportionately
to the overall incresse.

In 1958 all astivitiee concernsd with
the preduction and hondling of gowds,
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except farms, were set back from their
1947 levels. The Ipas in the durable
goods manyfacturing industries alone
neariy squaled the drop in the physical
volume of total GNP, Continning
incresses in the service-oriented indus-
tries, however, cuslioned t.ha extent; of
the overall decline.

Cuiput for the economy as a whole
rose sherply from 1553 to 1950; the
increased pace continned in{o eatly
1360, and s new high was touched in
that year. However, only modest
sains were made for 1980 2z & whole,
as activity jurned down in the Jatter
helf of the yesar. In tha 1985%-60
apturn, manufasturing showed 6 leas-
then-average inorense. The major areas
of strength ware i the sarvice-
associabted Industries; notably large
gains oecurred in public utilities and
sommunications. {Davelopmentz for
1960 to 1961 have beeh discussad
earlier in thig articla.}

Indusiry Gross Product
Deflators

As already explained, implicit defla-
tors for each industry have been calou-
latad by dividinz press product in
eurrent prices by gross product in 1954
prices, and expressing the guotients
in terms of 1954=100.

These implicit deflators, as previously
noted, taka inte sccount not only the
change in the selling prices of an
ipdustry but also the change in the
prices of the purchased materials and
vther intermediate products which it
buys. In effect, the change in buying
prices is netbed out rom the change
i selling prices. If, for instance, the
selling prices of an mdust.ry increase
100 percent, and the insrense in buying
prices is larger, the implieit deflator
for that industry wil inersase lass
than 100 percent.

With respeot to selling pricas, we
are denling not only with svholesale
prices in markets for intermediate
products but alzo with priess of final
produets.  These inelude retail prices,
construetion prices, wholesale prices
io insztanees in which final purchases
are mads in wholesale markets, and
speciolly developed price mpasures—
such &8 in the case of the generad
overument.



10

Inasmuch as the prices of inferme-
dinte goods eancal out in the saleulation
of the overall induetry average, the
all-industry implicit defator is in prin-
ciple the same az the implicit deflator
for GNP by type of final expenditure.
The latter is an average of final product
price indexes, with weighta proportional
to final expenditures on the various
- types of goods and services,

Mont deflators rise

A lerge part of the postwnar incresse
in earrent-doBar GNF wasz the result
of prica ripes. The implicic deflator
for GNP as a whole rose from 23
(1954==100) in 1847 to about 116 in
1961—an incresse of about two-fif thg—
touching a4 new peak at the end of the
peried.

The post-1947 price movements
oecurrad in roughly four phases. The
period 1447 to 1951 witnessed steeply
climbing prices, originating in the
pressures ol meeting post World War IT
demands and the needs created by the
Korean conflict. From 1852 there was
generally & mild upward drift in
induséry price indexes which Iasted
until 195 and 1957 when prices
inereased sharply in nearly all indus-
tries. Since that time price rises have
heen moderate.

For the entwe postwar period, three
industries showed ineresses in  their
deflators that were for more than the
average price change for the entire
seonomy—genaral  government, con-
trect eonstroetion, and services, In
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thot order. - (Seez table 2 and chart)

The zize of the increase in - the
deflators for these three industries is
subject to gualifications. The special
convention usad to measgure the real
output of geweral government hae
alrardy been mentionad. This con-
vention could result in an anderatate-
ment of government sutput and in an
overstaternent of the deflator. A
parallel weakness iz implicit iz wost
of the besic price indexes used to
defate the components of the consirue-
tion oubpub series, These indexes refer,
in general, to the prices of comstruction
labor and materials. Deflation of the
currant-dollar construction figures by
these indexes results in constant-doflar
series thet do pot reflect increaszes in
construction owtput per uwnit of input,
A number oi the service components
have been calculoted using similar
metheds and thus might also fail to
give full weight to gains in productivity,

The two industries thet mmoved
counter to the peneral price rise were
sgriculéme and public utilities. The
well-known difficulties that beset farm-
ing after so unusuelly presperous
peviod dwring the wer and the earlier
postwar vears, depressed the gross
product price index for apmoulture
from 120 in 1947 to 97 in 1951. The
public utilities mdex was relatively
stable, drepping 1 point over the
postwar period.  This small decline
occurred deepite rate increnses during
these vears. The offsetting fnetor wase
the aubstantisl ineveses in the volumo

Table 2.—ercent Change in GNI and Indwetey Deflators, Selecred Periods, 194700
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of slectricity and pas congumed per
custorer which was made possible by
the tramendous progress in techmology,
Since the rate schedula provides for o
decline in price per unit az volume
increpses, & significant portion of the
additional production was sold at
sherply lower prices.
Industry moves during price spurss

As ie to be expected, the industries
that exhibited the largest poatwer
price rises also showed moze-then-
average percentage increeses in the
years when ovarall GNP pricez in-
creaged most. The service indusicy
hed above-average incresaes in each
of these years excopi 1955-656. Con-
struction and  government - exceeded
the average mnational price rise in
ench of these periods except 1950-51;
finance, ipsurance, and veal estats
showed the lenst consistent paitarn.

Other industrinl groupings, which
hod less spectacular price increases for
ths entire postwar peried, nevertheless
on dccasion showed price rises in the
record price change years that ex-
coeded the overall change. Manufoec-
turing coniributed dizproportionately
in the earlier years when the demand
for manufseturing products was par-
ticularly insistent. Sinee 1058, below
average increasss in the prices of
oondurable goods manufacttring in-
dustries offset the larper-fhan-nverag
chnnges for durable goods. Mining
and roeilroads, like manufscturing, ex-
perienced largs price vises in the first
postwrar vearz but not gince that time,
coincident with o weakening in their
markat positions.  Agrievlture, al-
though showing n price decline for
the postwar period uez a whole, naver-
thelezs contributed disproportionately
t0 the price incregses that ocomrad in
the earlier vears.

Changes in Cost Structure

The new serias makes it poasible
to exsmine the cosi-profit structore
underlying the industry and overall
price indexes *

2, The amelyale ond atatlstizal methods ueed Tor thig dis
it gre based primanlly wpol studle ol ot bV
Clentles L. Achuolize, apprarine In Pricer, Sotta and Quipets
127-7, peblizhed by the Compuiies far Feongmia Dol
spmeat amd fn vevions repocts of the Toint Bacnomle Chom-
mise of Congreas, Bimflar msdwds werm Rllowed v

“Coorparn by Profts Blnoe Ward Wor IEY, Swrsey af Corram!
Rrsivonr, Trovowry 1656, b1 0. . Gabornonnd . B, Bpataks-
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As explained earlier, price Indexes or
deflators for industries sud for the
nation 25 & whole have been calculated
by dividing earrent-dollar gross product
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SURVEY OF CURRENT BUSINESS

and ‘ite major post and income com-
ponents by real gross producs. This
divieion wields, in =sdditicn to the
indusiry implicit price index, the num-
ber of points in the total index asso-
ciated with the several income asnd cost
itemns. (Sea table 3.)

It should be noted that this is only
an after-the-fack messurement of the
number of price points associated with
& component. The fact that poinis in

the price index are atiributed to a

component share does nob mean*tkat
thay were caused by that share.

If the points calculated for & given
component increase over tims by a
larger percent than for other ehares,
this indicates that the relntive import-
ence of that component in the cosi-
profit steucture has incressed dispro-
portionntely. The same econclusions
regarding shanges in the cost-profic
structure sould be derived from: a com-
parison of changes in the percani dis-
tribution . of the income shars, capital
coneumption, and bhusines: tax som-
ponents of gross praduet. The method
usad bere, however, has the advantage
of remrranging the conventional com-
ponants into groupings mora direetly
relevant to cost-price analysis and of
condensing into a single set of numbers
the changes in the costs asepcinted with
8 charpge in gross produet prices. The
componente of pross product Ara re-
shaped into costs osnd profite per dollar
of real output by dividing these com-
ponents by the constant-dolar gross
produci.

These quotients can be thought of as.

tracing the prices, costs, and profits par
unit of reel gross product. For the
mation as o whole, such a unit repre-
zenta one dollaxr’s worth, in base period
(1954} prices, of the particular combi-
nation of goods and services produced
in any given year. For on indusiry
the interpretation is the same, except
that reference iz now to the particular
collection of goods represented by that
industry’s sales and purchases. It will
be noted that this is the conventionnl
tarket basket interpretation of retadl
ptices indexes extended fo mmdustries
and to the nation as v whole.

Unit costs increase faster than prices

. A= ¢an be zesn from table 3, which
contains snlovlations of the type just

" percent.

198

described for ihe sconomy as a whole,
22 poinis of the 38 point increass in the
GNF deflator between 1947 snd 1841
were asaociated with incresses in em-
ployee compensation, as payroll costs
per unit of outpwt rose somewhat more
rapidly than GNP prices. Anather 6
poiits of the overall price increass
pecirred in allowances for capital con-
sumption, where costs per unit doubled,
and 4 points in indirect business toxes
where unit cosis incressed about 85
Net interest per unit of out-
put tripled and waa associated with 3
points of the overall prica rise. :

The remaining income shares, which
include mainly corporate profits and
proprietors’ incoms, held level per nnit
of real output over the period as a
whole. Needless to say, the total of
thess incomes inereased substaniialiy
over the postwir period as the real
volurne of nstional production ex-
panded.

Sub-periods varied from the pattern
for the entire period. Consider, {or
example, the avents from 1047 to 1951
when  apprepate  output  insreased
sharply and sbout 40 percent of the
postwar price risa oecurred. In this
intervel, employes compensalion per
unit of output showed » somewhat
smaller rise than did GNF prices.
Clapital consumption allowences per
unit of output inereased subatantially
a5 heavy new inveatment in plant and
equipment ¢courred.  This new invest-
ment reflected prices higher than the
prices of the investment poods which it
replaced; this wdded to the increasa in
depreciation charges. Net interest alse
i disproporiienately with ths
expanding financinl activity that cher-
witerized the postwar perind. Profits
per unit of output alse incrensed at
slightly better than the average rate
for prices as o whole.

Dhuring the 1951-57 period the econ-
omy continued o move forward though
at & somewhet slower rate than in the
carlier yenrs of the postwar pericd, and
the aversge incremse in overall prices
was slower. In thiz period eapital con-
sumption allowenges per unit of output
continued o0 increase at o much [aster
paca than unit prices, with liberalized
depraciation allowances an important
additional factor in the incrense. Inter-
est coste par unit of oubput nlso son-
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tinned their sharp rise. In contrast to
the earlier postwar experience, the
percentage ncrease in unit labor coszis
was considerably Iarger than in the total
price of final output. Profits per unit
of output shrank although ageregnie
prefits continued to increase with the
tisg in totsl production.

From 1957 to 1981 the sxpansion of
areregate output was smaoll and overall
prices rose, but more slowly than in the
preceding period. Employes compen-
sation and capital consumption sllow-
ances per unit of output rose anly
moderately faster than GNP prices.
Dnit interest costs continued their
abovTe-average incresses. Profits per
unit of oubtput tended dowmward only
very shightly.

This discussion of the cost-price
structure refers to the ecomomy as a
whole; indicaied changes reflact in part
shifts in the form of legal crgamiza-
tion—i.e., shifts among corporations,
unincorpomted business, housaholds,
snd povernrpent—rather than being
confined to changes in the cost struc-
ture of sach of these segmenta. With
particudar reference to the important
corporate sector, it may be noted that
in the initial period, 1947-51, unit

fits incrensed more pronouncedly in
relation to employes compensation than
for the ecomomy as a whole, Also, in
the last few yearz, profit margine per
unit of corporate output vemnined
stable wherens there was & slight further
weslening in all forms of profit—eor-
porate’ and nencorpornte—per uait of
total renl GNP,

The digeussion earlier in this articls

pointed to the resistance of prices to
the downward pressure of recession
perids. In the postwar wears, the
price level has usually increased in
downturns; in 1949, there was & harely
measurable drop.  Following widely
recognized patterns, in each recession
year the edditionsl price pojnts were
essocinted principally withk employee
compensation and allowpnces fot capital
conagumption, while profit marging de-

per unit of output rises. Wages and
salaries are mors flexible in response to
cutput changes, but they also includs
a relatively stable element, and labor
coate per unit of cutput tend to rise.
Production at less than optimum levels
of efficiency may aleo be 2 factor in the
increase of unit labor costs in business
downtarns. Thase several factors
meaking for an increass in uwmit costz are
reflected in a corresponding raduction
of profit mearging, Apgeregate profite
decline even more, of sourse, us a resuit
of the ghrinkage in sales volumes.

All thess factors are Teversed in the

clined. Inm the firet years of recovery, ensuing business apturn. Fixed or
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relutively fixed cosis are spread over
larger volumes of cutpuk, and unit eosts
¢an be reduced as a result of improved
efficiency. Profit margine rise, osud
agpregeta profits incresse sharply as
sales volumes expand.

MAMURACTURING QUTPUT,
Real Groas Haotionol Product omd FH. bedyxer,
[Lp riT ] '

index, 1954 =100

130
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LEN. Wl o ul i 2 [T

Diversity af cost=price siructure

Focusing on the individual! industries
for the 1947—60 pericd, capital com-
sumption charges per unit of oubput
generally increased more rapidly than
gross product prices. Tha extreme ax-
ample is mining, where 22 points of the
23 point increase in the price index were
associated with capital consumption,
(Ses table 7.}

13

With vespect to the relative role of
employee compensation and profit-type
incomes in cost-price developments,
thers appears to hove been a tendancy
for profit margine to be maintained
relativaly better in the mors rapidly
growing industries. As previously
noted, the industries with the moai
rapid growth in real output included
finance and insvrence, communiestions,
and public utilities. In finance and
insursnce ead communications, where
prices rose over the postwar period, the
percent increase in unit labor costs was
less than that in profit margng, In
public utilities the implicit deflator de-
dlined over the postwsr peried, but
with rapid technologicsl sdvance the
unit cost of smployes compensation
dropped so sherply that profits per
unit, of ovntput increased slightly.

In mannfacturing, whose growth rate
during the postwar period was ahout
average, nndt peyroll cosis incressad
more rapidly than the industry price
deflator. The rise in unit profite was
suhstaniislly lesa.

In trade and transportation the price
rise wns associated predominantly with
compensation of employees; these unit
costs increased far more than the in-
dustry price index. Correspondingly,
profit margine were reduced. Aggre- -
pats profite—corporate plus Roneorpo-
rate—m these industry groups changed
little over the postwar yeuars as & whole.

Appendix
Concepts and Methods

THE natignal ontput total ean he ob-
tained viz several routes, following the
explanation in the 19254 NarTrowaL
Iwcowe, s supplement to the Sux-
vey oF Current Busivess. Up to
the present, two methods have served
gz the foundetion for arriving at the
groes national product. Briefly, one
provides for compiling the value of the
final purcheses made by {or, conversaly,

Gnal sales made to) persons, govern-

mient, business investors, and foreign
treds, plus the ¢hange in business in-

veniories. Inder the other method,
the returns to the {ectors of production
(wages, profils, rent, at¢.) ere added to
the non-factor charees (ndirect busi-
ness taxes, depreciation, ate.) to arrive
at the swme output total.

A third approach, which is wsad in
this study, emphasizes the induvatrial
origin of the gross product. It rests
gn the fact {hat the gross national
product i3 equsl to the sum of each
industry's gross product.

Product originating in an industry is
the contmibution of that industry's ae-
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tivity o the Nation's total ontput of
goods and services, as encompasged
within the frameworic of the national
income and product aceonnts,

Industry gross preduct

Industry gross product can be mesas-
tved aa the smount by which an indus-
try's total produoet exeeeds the value of
the moterials and services it buys on
current nccount. As in the case of
GNP for the economy as a whols, in-
distry gross product ¢an also be calcu-
lated as the sum of the fector returns
and non-factor costs of prodoetion,

Cross product at factor cast and at
market price

Doder the definitions used for the
11.5. pationel accounts and for this
study, grozs product originating in an
induetry is messored at itz markes
value rather than at "factor' eost.
That ia, indirect business taxes (mreize
tax, property tax, sale iax, ate) are
inclueded in the value of industry prod-
uct and diract government subsidies
are subtracted. On a “factor” cost

basis, these taxes would not have been’

ndded and svbsidies would not have
been .subiricted. Since the mariet

price basis i8 used, the estimates of

indtstry gross prodiuct are consistent
with the regularly published GNP totals,
Consequently, the analysis of the total
in terms of its industriel sonres s faeil-
itated. In addition, the merket price
basis iz preferred since most of the data
available are of thiz typae?

The effect of induding indirect busi-
oess texes and subsidies nereases the
waight for the industries paying the tax
and reduces it for thoss receiving sub-
gidy. The smounts involved are, in
general, emall snough se that the dif-
forences in weights have little effect on
ageregated indexas.

Gross product in constant dollars

Isolation of price movements in an
industry s gross product hrmgs into
view the underlying shifts in real gross
praduct. For many naopalytical . pur-
poses, gross product in resl terms is the
central issue end it is essential to trans-
form the current-dollay totels sccord-
ingiy.

The gross produwet of an industry

measgured from the income zside #3 nog
directly donvertible to constant dollars
. because ite components, employee com-.

. In comverting groex produst ot foctor coak to conalant

dolarm, 3t 13 cigenlin] ¢ koow oot only ihe tazed podd by
mﬂm induskry, but also B which o incorporatat

In s Inporenedingg perchases,  Budh dats are not wvallabla
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penention, interest, profits, deprecia-
tion, atec. ara nof factorable into quan-
tity and unit price suitable for this
purpoze. (iross product can be adjusted
indireetly for price changes, however,
by - daffating output and purchazes,
asparately. Both the output and ihe
pmchma consist of specifieble g’ﬁ»ﬁﬂﬂ
and services which can be analyzad into
quantity snd prite. The difference
between the two deflated figures is gross
preduct in  covsiant dollars.  This
method iz known e the “donble
deflation” method. ~With medifica-
tions, it provided the basis for d.eri.ving
the. real product mensures used in this
atudy for farms, construction, Mmsny-
i'mt.m'mg, thie major portions of firianes
and insurance, eleciric ut[ht.mﬁ and
railroads,

The array of data requirad for daubla
deflation was not available for the other
industriad aciivities. Io thess cases
the method wees approximated by
extrepolating the baee Fear gross prod-
uet by an index of the guantity of totsd
output—i.e. eales plus inventory change
before dedustion of purchsses of réwr
materials and other intarmediste
producia. '

Witk the wvailability of induetey
grose product in cwrrent and eonstent
prices, it iz peasible o caleulate implicit
deflators for each induetry. Thi is
done by dividing the consiant-dollar
total into the current-doliar - total.
These implicit deflators con generally
be used like a price index of the output
produced by the economis resources
angaged in #o industty.  Tn using them
certain of their technical characteristics
ought to be kapt ix: mind. TIn the first

-place, they are unlike ordinary price

indexes in that they are subject to
change not oaly M response to price
movements, but alse in respomse to
changes in the mix amomg  products
with different prices. This chorsc-
teriatic is mlso true of the GNP prices
by final purchasers. In additionm, the
units to which thage Implicit deflators
refer ars more elusive than those uoder-
Iying the ordinary price indexes Te-
farring to goods and services:.  These
implicit defator indexcs ‘mewsure the
percent that the prost product—sales
minus purchases—of @ industry in a
given period is compared to the gross
product, mhlch the same compusltu of
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gales and purchases would have vielded
in the prices of the base period.

The following exarmple will elarify
the concept. In this example, the cur-
rent-dollar gress product is $500 (F600
—§100). The gross product for the ssme
compogite of sules and purchases in
the prices of the base period would hawve
vielded 5150 ($200—550). The implcit
deflator is accordingty $500 divided by
§150, or 333.3 in index number form.
It may be noted that the implicit price
deflator increazes more than sales prices
in this instence, This is s¢ hecousa
purchase prices, which enter tlie im-
plicit deftator with negative weights,
increase less then sales prices.

Friovly
! H
Cusnfitiss Frise Friees
L L — Ha -] =
e e . e i e veameaas — 5 2 [

Effect of base period weights

The base period, 1954 in this report,
selected for the conversion of output in
cwrent  dollars 0 *real” terms or
consiant dollars may bave an impact
on the trends in real gress product.
The deflated multipreduct totel ouiput
{or intermediete purchoses) of an in-
dustry can be considered m: an aggve~
gote in whick the annual physical
quentity of each product is multiplied,
or weighted, by the price per unit for
that product prevailing in the bass year.

A weighted index-can vur;r aumswhut

05534 f—ifd——sj

depending on the period to which the
weights refer. A production index with
unit pricas a5 weights wifl penerally
show o preater ineresse (or smallst
decline} if the weiglits refer to an early
year than 60 a recent .year. This
phenomencn occurs bDecanse as the
production of o good rises rapidly, its
price tends to lag behind the prices of
other goods (declines more rapidly or
rizes more slowly). In such cases, the
price of the expanding produet is
higher relative to other priees in the
early period than 3t iz in the later
period. Thus, the ear{y price gives
more weight to the rising output than
the laser period price does. .

Quelity changes as reflected in in=
dustry gross product

One further aspeet of renl product
needs to be mentioned, and that con-
cerns the isene of guality echanges.
‘This problem is among those dominat-
ing the diseussion of prica and produe-
tivh measures. However, it will be
rioted hare only briefly. There is a
consensus that improvementz in the
quality of goods and services should be
Teflected in the messures of real output.
Thare is also widespread' agreement
that the existing pries and production
indexes de¢ not fully aceount for changes
in quality, If it iz agreed that quality

improvements have ocourred, then the

real gutput messures presented hors
understate somewhnt the true” gain
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that would have been shown if mere
satigfaciory price and quaniity meas-
ures had besn availuble. Mot only
mny & penersl understatement prevad,
but, if quality advanced at an nneven
pace, the relative importance of mdi-
vidual industries raay be affanted.

Relationship of tndustry gross prod=
uet to other GNP date

We bave slresdy noted thaé a major
pumpose of this siudy is 0 develop
measures of the indusgrial onigin of the
existing series on gross natione! product,
Consequently, the industry gross prod-
uct data were constructed using con-
cepls identical $0 those of the hitherto
published national income and product
series, with one important exeeption.
In the GNP accounts, property intomae
and eapital consumipticn alleswances
are oR & oompany basiz.  Laber and
mixad and incomes are generally on an
establishment bagis. A consistent es-
tabiishment elassifiention would he pre-
ferable but hae not been carried through
partly because of conceptual diffculties
anid partly because the data were not
sufficient to make the reallocations in
the detail required for the pationad
ineome tables. Howavar, for tha broad
industry catogories used in this study,
profits and capitsl consumption ollew-
ances - wara distribated by establish-
ment despite tha elemen tof arbitrnriness
mvulved

Rahcmnship qf real product indexes
to other ouipue messiras

Measures of the volume of industrial
produetion have been published for
many years by varicus sgencies of the
Federal government. The following is
& brief comparison of the industry
grose product data with these other
Beries.

The mdem uf mdusirial pm-dur,:hm
published by the Fadern] Reserve Board
are closely relnted to but nevertheless
different from the datn on real produet.
The FRB indezes for an individusl
industry represent the total output-of
thet industry whersas the real produat
mansures deduet intermediate pur-
chazes. Trende in total owtput will
not ba the same sg trends in gross
produet if there are technologicol or
other ehanges which result in diffarens
requirements for purchases of materials.
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There e such other differeneca s (1)
FRE indexes cover the output of
Jnining, elactric and gus utilities, and
.manufneturing, while real product en-
-eopipusses the whole ecomony; (2) the
-FREB uses & 1957 weighthig pattern for
the data since 1952, and other weights
for eitliar periods; the real product
indexes use o 1954 pattern; (3} FRB
weights are the Consue Burenu value-
added weighte whils the indeses in this
stiudy use gross produet originating;
angl (4) FRB usthods for rneasuring
the guuntity of outpot in general Jif-
for from thoss used in the enlmtlation of
renl produet. Genarally, these differ-
eneces are more signifieant at the de-
tailed level than for brond nggregates.
© The chart on page 13 shows the inanu-
facturing components of the real GNP
ek of the FEB index of industrial
production. As ¢an be seen froun the
ehart, the broad movemoentcs of the two
ieazures are quite siodlay bat there pre
some diffarences in year-to-year changes
and nlse for the longer term. In par-
ticular, the FRB index has increased
mére iu recent yvewrs than its GNP
counirpore.  The couses of the difer-
ences will require detniled investigation.
One of thaw, however, is aleady ap-
pavent and shonld be noted heve.

A luge pat of the difference in
recent years is duae to tha fact that the
gross product originating in . manufac-

SURVEY OF CURRENT BUSINESS

turing measured in current dollwrs (as
the sum of émployee comepnsakion,
corporate profits, ete.} hos increased
less over this period than the current-

dollar  vwalue-addded coinpiled by the-

Census Pureasu which undemlies the
physical quantities providing the FRE
index with its benelimarlk. '

In order to derive o series of constant-

dollar gross product for manufacturing
that is mast closely tiad to the statistical
sources nnd methods usad in eudeulating
the GNF, the following procedurs was
uged: value-ndded in both current and
congtomt dollars was calewlated using
Censve dnta, and the implicit price
daflntors derived from .thess caleulstions
wers applied to current-dollar pross
produet in mpovfscturing ag ineluded
in the national iucoine apcounts to
deriva the manufastiring componant of
real GNE.

Production indexes have alse been
prapared by the Burean of Labor Sta-
tistics of the U.5. Department of Labor.
As part of itz program for the measure-
ment of productivity indexes, the BLS
has issved basiewlly two types of pro-
duclion series. ‘The first includes a
grosa producth series for manufacturing
sunilar o that uwsed in this studry.
There are diffarences, however, in
weighting and detniled methodology.
The other series, covering o selected
nuiber of indastiies, provides indexes

. Dotobert 106, '

“of sotal output and do not “net suct

inrermedinta purelises. .
The “value-added by manufzeturs”
in' current dollars published by  tha I

Burean of the Census - of the TR

Department of Commerce differs fron -
grose product originating in meanufac.
turing. The diffarence arises primarily |
because the Census . value-added ex.
cludes excize taxes poid by the industry
and i= net only of purchases of materisls
but not services. The current-dollyy
gross product estimates exclude alt
intermediate purchoses and includs the
axcise taxes. ' .

The Censuz PBureau also publishes
production index data which represent
changes in the quantity of preduction.
Thess indexes, compiled oftér each
Census of Manufactures since 1947,
serve as benchmwks for the FRB
aopual and monthly indéves and are
conceptundly  congistent with  bthem.
That is, they are primerily indexes of
total output for individusl industries
combined to broader industrial group-
ings using value-added for the base
perind as weighta. )

A detailed description of the methods
uzed to prepare the gross product
seties in ourrent and constant dellers is
avaliable upon request te the Office of
Business Economics.
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